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Introduction
Coronary arteries supply the heart with blood containing oxygen and nutrients. Drastic changes in blood flow to the heart may lead to cardiac disorders [1] [2] [3] . The coronary tone is finely regulated by factors such as pH, pCO2, membrane potential and by various hormones and neurotransmitters [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . The epicardial and the left and right coronary arteries contribute 2-3% to coronary resistance, an additional contribution of 50% is due to branches with lumen diameters of 0.1 mm or more, and the remainder of the resistance is from small arterioles [14, 15] . However, this contribution may change with coronary spasm and with the site of myocardial infarction [15] . [16] . LVB supply the left ventricles which have a very high energy demand. In both diseased and healthy left ventricles, there is a regional non-uniformity of blood flow [17] [18] [19] [20] . Acute occlusion of LVB is often used to examine local myocardial infarcts and various protective mechanisms including preconditioning [21, 22] . Smallvessel coronary artery disease can also cause classic angina pectoris [23] . In a study on human percutaneous coronary interventions for total occlusions, periprocedural myocardial infarction was attributed mainly to obstruction of side branches [24] . How this heterogeneity relates to characteristics and environments of the supplying blood vessels is not clear. There are only a limited number of pharmacological studies comparing LAD and the branch arteries. In organ bath studies, nitroglycerin relaxes dog large coronary artery rings (2 mm outer diameter) better than the smaller arteries (0.5 mm outer diameter) but relaxation with adenosine follows a reverse pattern [25] . In pig, as compared to the large coronary arteries, the subcellular fractions obtained from the small arteries are richer in adenosine receptors and 5Ј-nucleotidase and poorer in adenosine deaminase. Together, these differences may promote a prolonged action of adenosine in the smaller arteries [26] . The endothelium independent vasodilator calcitonin gene-related peptide is 10 times more potent in small compared to large diameter artery rings. A repeated administration of this peptide to small artery rings does not cause tolerance, whereas in the large arteries a marked tolerance developed [27] . The large and small coronary arteries are also known to differ in their contraction via endothelin A and endothelin B receptors [28] . Since 
It is established that the regulatory properties of the conduit arteries differ from those of the arterioles but the regulation of the branch arteries and their role in controlling regional blood flow needs further investigation. Branches from the left anterior descending (LAD) coronary artery include short branches that supply the septum or part of the right ventricles and two to nine left ventricle branches (LVB)

Methods
Contractility studies
Biochemical studies
The tissue was dissected and used for preparation of microsomes, as described previously [42, 44] 
Results
Characterization of NCX in LAD
Artery rings were Na ϩ -loaded in organ baths and then placed in solutions containing Na ϩ or the Na ϩ substituent NMG ϩ (see Table 1 for compositions of the solutions (Fig. 2) . The force of contraction due to muscarinic receptor activation in the two tissues was also compared at different concentrations of carbachol (Fig. 3) 
Smooth muscle content of LAD and LVB
The ratio of smooth muscle to total thickness in the arterial wall was determined as a measure of the relative proportion of smooth muscle content in each artery (Fig. 5) (Fig. 7) . However, the slope of the graph was steeper with LVB than with LAD, indicating that NCX expression in LVB is greater than in LAD. For SERCA2, the signal intensity to protein plot with LAD was linear up to 4 g protein but with LVB linearity was observed only when up to 2 g protein was used (Fig. 8) [25, [59] [60] [61] [62] . The smallest coronary arterioles have less eNOS protein per gram of total protein than the large coronary arteries [63] . Similar comparisons have also been made in other arteries. Nitric oxide and cGMP play a relatively greater role in the acetylcholine-induced dilatation of the aorta compared with the rat hindquarters resistance vasculature [11] . The angiotensin II-induced protein synthesis is associated with increased extracellular signal-regulated kinases 1/2 phosphorylation in aortic, but not in mesenteric vessels [64] . The differences between LAD and LVB may be attributed to their function. Even though they are both subsurface arteries, the primary role of LVB and its subendocardial branches is to supply the left ventricle which has a very high energy demand and produces a large force of contraction. The subendocardial flow is characterized by a noticeable systolic flow-velocity reversal which is contrasted to predominant forward-flow velocity during systole in the larger subsurface arteries [19, 20] . In dog, a dilated or failing left ventricle receives systolic flow to the outer myocardial layers, whereas at low preload levels myocardial perfusion occurs entirely during diastole [17] . These factors would suggest a different control of contractility in LVB than from LAD. Our observations on the [65] [66] [67] . The endothelin response in LAD is mostly due to ETA receptors while in LVB it is due to both ETA and ETB; the ETB mediated contractions are sensitive to peroxide treatment [28, 68] . These differences in response to oxidative stress suggest that the functions of LAD and the LVB may also be altered differently in diabetes, atherosclerosis, and myocardial infarction [2, 3, 69, 70] .
E.M. Ratio values are (mean Ϯ S.E.M. values for the branch artery)/(mean values for main artery). For Western blots, the number of comparisons for NCX1 ϭ 7, for SERCA2 ϭ 8 and 17 for PMCA. marginally between the two arteries with the values in LAD (0.49 Ϯ 0.02) being smaller than in LVB (0.57 Ϯ 0.03).
Biochemical studies on microsomes from LAD and LVB
Specific binding to the muscarinic antagonist QNB was determined in microsomes prepared from LAD (Fig. 6A). The dissociation constant for the specific binding to QNB was 0.37 Ϯ 0.02 nM. Next, the specific binding at 2 nM QNB was compared in LAD and LVB (Fig. 6B). The specific binding was significantly greater in the microsomes from LVB than those from LAD. Microsomes were used for Western blots to examine the relative abundance of NCX, SERCA2 and PMCA in LAD and LVB. To ensure that the differences observed in the Western blot were not artefacts of protein degradation, similar gels were used routinely stained with for proteins with Coomassie blue (data not shown). The signal intensity to protein plot for NCX was linear with LAD and LVB when up to 4 g protein was used
To 
